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Usage of Anesthesia Devices for Long-Term Ventilation (COVID-19 EXCEPTIONAL USE ONLY!)



Introduction

* This presentation is based on the letter, "COVID-19: Usage of Dréager Anesthesia Devices for Long-Term Ventilation”
(Edition March 20, 2020). Please refer to the letter for a more complete understanding.

* The following instructions are provided only for a situation in which a COVID-19 patient requires long-term mechanical
ventilation but the patient cannot be ventilated due to a lack of intensive care ventilators.

* The Dréger team is available to provide support in answering questions.

* This use of the anesthesia device is off-label use. The user recognizes that this is not the intended use of the device
and does so pursuant to his own responsibility and at his own (liability) risk.
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Check before using (1)

12-Sep-2018
9:57

Verdun

System test - checklist

Cylinders psi
il 2E
iry 1871

Instruction

Dréger Anesthesia devices have to
be connected to the O, and Air
supply (central supply or cylinder)
Anesthesia devices have to be
checked before using with a
patient

One part of the test is manual,

another is automatic

To prepare the software (clean
internal memory components) of a
Drager anesthesia system for long-

30 45

Answer

W alk-through
mode

Complete the checklist:

Prerequisites
Caonnect all hoses.
Seal Y-piece.
I Set APL valve to 30,
I Close Oz flow control valve,
[ Set Oz switch to "Aux. 02"

Vaporizers

[ Firmly attached and locked in place?
[ Filling inlet closed?

[ Setto zero?

[ Filling level DK?

Breathing circuit

Hoses and fllter correctly connected?
Length of extendable hoses QK?

I Water removed from hoses?

Insp. and exp. hoses correctly connected
to Y-plece?

Components

Touch the symbal. Are 2 different D:]))
alarm tones audible?

1 Bronchial suctioning OK?

Manual resuscitator present
and functional?

1 Flowe of scavenging systern QIK?

Gas flow

I Cylinder pressures QK7
Set Oz switch to "Add, 2",
Cipen flow contral valve,
Does flowmeter indicate flow?
Dioes breathing bag fill?

Close flow cantrol valve,
Set Oz switch to "Aux, G2",

Valves
Oz flush (D2+) GK?
Press Q2+ until pressure exceeds 15,

Lift APL vabve,
Does the pressure drop?

Accessories

Soda lime QOK?

Replaced on: 10-Sep 14:28
I Connect sample line.

Water trap QK?
Replaced on: 10-Sep 14:28

Feset

Feset

ER

term ventilation, it is recommended
to restart the device before
preparing it for a new patient.
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System test - do not connect patient.

During the test, the flow sensors will be calibrated at high temperatures.

Follow the safety information in the instructions for use.



Check before using (2)
A Resuscitator Bag MUST be Available

* The devices are designed to be tested every 24 hours to ensure readiness for operation. If the device test is not done,
then the readiness of operation is not verified, and the flow measurement may become inaccurate.

* Ifitis not feasible to perform a system test every 24 hours due to clinical reasons, it is recommended to perform the
test at least every 72 hours to reduce the likelihood of device malfunctions.

* To perform the system test, the patient must be disconnected from the anesthesia device and, during this period,
sufficient ventilation of the patient (e.g., via the resuscitator) must be ensured. Be aware the test takes up to 8 minutes
with the Perseus and up to 5 minutes with the Apollo and Fabius.

* The instructions for use states that a manual resuscitator must always be available with the device to enable back-up
ventilation of the patient in case of problems or malfunctions.
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Check before using (3)
Hose connections

Before connecting a patient, the user must be able to check the proper ventilation hose connections

pirato b Expiratory limb

Manual bag set on
the flexible arm
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* The APL-valve has no influence in
mechanical ventilation. It is only active in
APL-Va Ive Man/Spon. In case of a ventilator failure
Man/Spon becomes automatically active
and the fresh gas flow will make the

airway pressure rising up to the APL-
setting.

Carefully set the APL-valve in Man /
Spon ventilation mode

\\\1]/[//f «Spont» Position : the

Spont patient can breath
. . ) spontaneously without
[ 1 e 7 ] :
TTTTI ITTT] resistance.

WA LT T APL setting (here 20
mbar) for manual

1o a0y ventilation *
L [] i
T dm) W
for releasing the
pressure

T e 7
L ]
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Alarm volume should be set to
MAXIMUM (100%)

* The alarm and safety concept of Drager anesthesia is designed for the permanent presence of the user (MD/CRNA)
within a distance of up to four meters. In situations during which a user is not within direct proximity of the device, it
must be ensured that the alarm volume is set to maximum (100%).

* The alarm setting is located in the Configuration menu
* Below: Is an example from a Perseus A500

o 4d0years 12-Sep-2018 (Central O2 supply low o 4d0years 12-Sep-2018 (Central O2 supply low
N 80kg 9:59 Laisbi i N 80kg 10:01
sensor calibration require
Adult 175cm Verdun Adult 175cm Verdun
System setup X o System setup X o
Scree Im/Export | Licensesy /| System Sereen Im/Export | Licensest /| System
. Alarms | Theraby o o % System P . Alarm Therapy oo o) System P
Overview
an
Alarm tone volure [%]
Alarm limits for ventilation and gases for each patient category fr‘na‘[’”
Minimurn alarm tone volum 0
o— 1 Alarm tone Il e
larm tane valume L
" " Autoset
General alarm behavior and alarm behavior in ‘Pause’ mode Alarm (e
canfig. 1 canfig. 1
Behaviar of alarm limits when switching mades or in cardiac bypass made (e S
carfig. 2 carfig. 2
TrendsfData TrendsfData
q n Alarm Alarm
Alarm limits for *Cylinder almost ermpty’ o e
Flush Flush
Test: st
Factary
Start. Start.
Reset this page to defaults
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Alarm Limits Settings

All alarm limits have to be set per patient and may have to be adapted over time to the changing clinical situations. It is
particularly important that the alarm limits for the minute volume (lower and upper limit) and the expiratory CO2 (lower and
upper limit) are able to generate alarms when hypo- or hyper-ventilation occurs.

Alarms key (here
on Perseus)

e A0years 12-Sep-2018 Cle.ntral 0Oz supply lﬂ_w
n 80 kg 10:04 Filling level of vaporizer low

Flow sensor calibration required
Adult 175cm Verdun

Alarms...

Set—ting the alarm - Current Alarm
. . alarms histary
limits (here on

Perseus)

Settings

etCO2
mmHg

inCO2 Paw
mmHg cmHz0 Lfrin L

Off Off 40

Off Auto Off

inEnf
%

inHal
%

inlso
%

inDes
%

Trends/Data...

12.0 3.20 6.65 1.50

Flush

System
setup...
Tests
Standby
To start, touch "Start..." and confirm. Start...
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Low Alarm Paw

Set either to “automatic” /

“AUTO" (if available)

Alarms X
= | current Alarm .
JLImits | alarms history S /
FiO2 etCO2 inCO2 Paw MV VTi
% mmHg mmHg cmHz0 Limin mlL

Off

_/T Off Off Off 40

= off Auto

inSev inDes inEnf inlso inHal
% % % % %

_/T 9.95 12.0 3.20 6.65 1.50

or between PEEP and
inspiratory pressure /
plateau pressure

i/_ Off Off Off Off Off
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Alarm History

Please be aware that in Drager anesthesia devices, alarm notifications stop automatically when the alarm situation that
caused the alarm is no longer valid.

* Check periodically the alarm history / alarm log of the anesthesia device

e 40ans 18-Mar-2020
80kg 9:47
Adulte 185cm COoVID-18

« Alarms » key
(Here on

Perseus)
Alarmes X phases respiratoires
. Alarmes Historigue ;
Seuils | actuelles | alarmes gy | Reégl. auto
seuils
Date Heure Durée Prio. Alarme : L =
|18'Mar'2020 946 50 I WM bas ‘ 1 I !‘/‘\ Affichage...
18-Mar-2020 9:45 0‘19; | Pas de CO2 détecté 1~ > Paw - j
18-Mar-2020 945 0115“ Pression élevée des voies agr, | Foréte iﬂﬂ Config.
/ 1 6 A 0 7
. uto
« Alarm h|5t0ry » Pp\a:|4 PEP 3 -
(here on Perseus) B e
VT
| ’.' 1 Tendances/
1 Donnges...
1l VM FR ‘
i | 4 2 12 " Procédures...

Volume Controlé - VC | Pararétrage

. o systéme..
Sortie GF - .

externg |

: Patient...
Sync. | ] |
man:he_‘ Ll 480 o
. ‘ lat ST %Tplat 20 b Veile..
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GF 02 | Prna VT FR PEP T )

Debit GF IE Tete

| Aide | Pression ol Contr. | B
MR FSIFED Inspiratoire Caontrilee AutoFlow el




Routine checks

* Because the Drager anesthesia devices are not designed for long time usage, the overall status of the device and its
accessories have to be checked on a regular basis (at least each 12 hours, ideally more frequently). See details on the
following slides.
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CO, Absorber — Soda Lime

Anesthesia ventilators are based on a rebreathing system and adjustable fresh gas flows. This requires the use of a
CO2 absorber to prevent high CO2 levels in the circuit: never use the anesthesia device without absorber!

It is important to examine the CO2 absorber and change it when it is exhausted. An exhausted absorber can be
detected in two ways:

The measurement of
increasing inspiratory CO2: If
the value is > to 5 mmHg,
the soda-lime is exhausted

The changed color
of the Dréger CO2
absorber: When the

soda-lime becomes
purple, it is
exhausted

7 7 e
1TPaw La pression n'est pas surveillée. Paw

Pcréte

* The activation of an inspiratory CO2-high alarm limit helps to inform the user directly about an exhausted absorber
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Water Trap

checked every 12 hours (monitored on a frequent basis):

‘WaterLock’ on the * |t could be emptied
sample line for gas with a syringe at the
analysis. back if full.
* It must be replaced
after 28 days, if not
sooner.
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The water trap at the gas measurement module of Dréager anesthesia devices protects the gas measurement module
against humidity. To ensure system functionality the water trap has to be emptied or exchanged before it becomes full.

For usage of the Dréager anesthesia device with high fresh gas flows and a combined HME-filter, the filling level must be

Water trap on the breathing circuit:
* Placing them at the lowest poit of
the circuit.

* Empting them when they are full.



Breathing Bag

The breathing bag of Drédger anesthesia devices acts as a reservoir during mechanical ventilation. The exhaled

breathing gas is captured in the breathing bag, therefore the breathing bag moves during mechanical ventilation. THIS
IS NORMAL!

The breathing bag should remain sufficiently inflated - it must never collapse. If the breathing bag does in fact collapse,
immediately check for leaks and increase the fresh gas flow.

- -
Normal : insufflated bag Abnormal : collapsed
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Leakage Management

103 kg 28-Apr-2017
A 170cm 11:02
Adult 42years Perseus

o2 100 28 °” 02 . N
= 80 28
= oo | LM M 3
s 0s oS o Paw advantage that it delivers the set
MAC s 1.9 inspiratory pressure independently of
& i prediction e st any leakage, as long as the filling level
o 0 of the breathing bag is sufficient
' 40 | Flow

Pressure Control - BIPAP

Pressure Fns,,uw Vol Ctrl. Wolume
MAN f SPON ‘ Support ‘ ontrol AutoFlow !Curmol | Pause

Patient...

@ .@ @ @ '@ @ - o o
= 7y

-/ Standby...

Syne. Ramp 0.20 More I ]
FG 02 FG-Flow Pinsp APsupp off
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Disconnect All Vaporizers!!

In order to prevent the anesthetic agents from being used in a situation in which it might harm the patient or the
environment of the patient, disconnect all vaporizers from the anesthesia device

Mounting vaporizers Disconnecting vaporizers
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Drager anesthesia devices with an electronic
gas mixer (Zeus IE, Perseus A500,

Primus/Primus |IE) a usage without N20 has
to be configured in the system configuration.
Example here with the Perseus A500

No N20 hose and no
N20 cylinder should be
connected to the
anesthesia device

X
System setup N .
Screen Im/Export | Licenses/ | System
layout ARG Tz config. Qptions status Systepfi
General Overview [il
On off ample line is connected aff
Always use walk-through mode ‘ during test General H
Units
Test gas supply
. EE v 2, [
On Off Off
Central O2 supph " ‘ Q2 cylinder ‘ ANS AR
Systemn
o off off e
Central Air supph ‘ Air cylinder n ‘
Loghook
entral N2O suppl 20 cylinder Sl
volume
Verify Oz delivery i Interfaces
Infinity 1O
Test breathing circuit
Test correct assembly of On off Service
breathing hoses and Y-piece _
Factary |
Reset this page to defaults
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FGO, / FiO, Differences

* The oxygen concentration of the inhaled gas (measured as “FiO,”) may differ from the set oxygen concentration in the
fresh gas as the result from mixing fresh gas with rebreathed gas of the patient.

* Special attention must be given to the FiO, values and the FiO, low alarm.

* The difference in between fresh gas oxygen concentration and FiO2 values can be reduced to a minimum by increasing

the fresh gas flow to at least 150% of the minute volume.

e 80kg 25-May-2016
I 185cm 09:37

Adult 32years OR2

in et 50]C02 CO2 Alarms
83 1 79
0 D 35 COzDaflfarms

FiO, = measured 21522 Fap Paw —

value in the circuit. S . 18 bif v

’4: Sew.prediction »Vaporizer &0 TFlow Volume Export
] i (A% vT screenshot
] —etSev
34 522
ol 6.2 -
50 "

Econometer e I Volumeter 0o

Trends/Data...

Deficit  Efficient  Surplus

02310 min now 20min| 010 minnow -30min_ -16min

FG ()2 - Se-t val ue i n Volume Control - CMV / AF System

setup...

the gas flow. —— s " | =
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Setting Fresh Gas Flow

A high fresh gas flow of at least 150% of the minute volume helps to decrease excessive condensation in the breathing
system as well as at the filter at the inspiratory port.

o A0years 21-Nov-2018 No Oz delivery o :
n 105 kg 13:11 Flow sensor calibration required
Adult 160cm Dix30
" Set Minute volume= VT x RR s
= 0.4 | x 13 breaths/min Autsse
= 5.2 |/min on this example o
xMAC Age 40 25 | Biﬁ View

Estimate not possible

Measured Minute

volume (could be
Fresh GF: At least 1.5 times different from the se

the deS|red VM for the pahent 10 min Now 20 min A0min  Now Eficient 0 : 00 : 00 = Roel MV because Of the
52 X 15 — 78 |/m|n on thls Volume Control - SIMV / PS Sw—

Setup...
- Pressure Pressure Press. Ctrl, W Ext FG Feiiaa
exa m pleI . Support Contral APRY ) @ oLtiet

Patient...

>
O = ‘ |
8.00 ) 35 400 13 5 15 stand.,
Usage of Anesthesia Devices for Long-Term Ventilation (COVID-19 EXCl& (3 . .‘ " b " = e
e EA VT RR PEEP Ti 0

FG flow Prmax

-G0

Estimate not possible reculred F it Stopwatch
A Trends/Data...

leakage).




Breathing System Heating
(when available)

If the heating is not activated:

1. Opening the « System setup » box
2. Choosing « Therapy » (A)

3. Set/confirm the heating « ON » (B)
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Paramétrage systéme

A |

10513



Infection Prevention
Passive Humidification

* Only mechanical filters are suitable in long-term ventilation

* Use of a combined element: Heat and Moisture Exchanger (HME) / mechanical breathing system filter (e.g., Drager
TwinStar HEPA) only at the patient connector (Y-piece).

* For more information, please read the Drager letter “SARS-CoV-2 and Handling of Drager Anesthesia Workstations”.
Sample line for gas
analysis

N R Mechanical ilter also
recommended to the
expiratory port

Mechanical filter to
the Y-piece
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Active Humidification

The usage of active humidification is not approved with Drager anesthesia devices and is
considered off-label use. Its use is done at the discretion and risk of the user.

Should an active humidifier nevertheless be used in this exceptional situation:
* Breathing circuits MUST have a water trap in the expiratory limb
* Dual heated breathing circuits MUST NOT be used with Dréger anesthesia devices.

* Afilter must be used on the inspiratory port of the anesthesia device. Remember, only
mechanic filters shall be used.

* For more information, please read the Dréager letter “SARS-CoV-2 and Handling of
Drager Anesthesia Workstations.”
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Additional Warnings!

* Modes that are not known by the user (e.g., Ext. Fresh Gas Outlet, or Pause) must not be used.

* Modes, settings, and measured values that are common on ICU ventilators might not be available or labeled the same in
the anesthesia devices (such as high flow therapy or Insp hold)

* Nebulization of drugs or aerosol therapy are not approved with anesthesia devices. If aerosol or other drugs are given to
the airways, this may cause malfunctions, such as incorrect measurement of the gas analyzer.
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Attachment 1
Comments to particular modes of operation (1/2)

In Drager anesthesia devices, the alarm limit is
only used for generating the alarm, but does

not limit the pressure. For the pressure '
limitation, the setting “Pmax” is used, which (D ( )

Volume Control - SIMV / PS

OAO OO

also has to be set specific to the patient and 50" G fiom
the clinical situation.

e 32years 5-Jul-2018
l|'.|\ 80kg 14:35
Adult 185cm Perseus

System setup x| P
Sereen Im/Export | Licensest /| System
layout ‘ s ey ‘ config, ‘ Options ‘ status -

General alarm behavior Crvenviey . ﬁ
Open "Quick setup" ‘ *Fi02 taa high for neanates” Alarm .
I aarm occurs o threshold value (%] 4 Imits

e’ . Alarm tone

‘ "Fi02 too high for

*Secand agent detected” alarm Az

Priority of
"Apnea ventiation" alarm

"MAC low" alarm

2

T When it is possible, the medium alarm
s e | priority is recommended, especially in long-

term ventilation in which the user might not
be permanently in front of the device

Default value for "Timer 200 100 030 ‘
[rmm:ss] ' : :

Factory
Reset this page to defaults
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Attachment 1
Comments to particular modes of operation (2/2)

* Dréager anesthesia devices do not offer a dedicated NIV-mode. Therefore, the user has to pay particular attention to
leakages when doing mask ventilation

* Dréager anesthesia devices do not offer Nasal High Flow Therapy

* Sedation with volatile agents: If the long-term ventilation is combined with a sedation of the patient with anesthetic
agents, the direct environment of the patient has to be protected against surplus of anesthetic agent. Typically in the
operating theatre, an active scavenging takes care that the surplus of fresh gas is evacuated. In environments of use
without an active scavenging, an ejector may protect the direct environment of the patient against increased
concentrations of anesthetic agents (even the smallest concentrations of anesthetic agent may trigger malign
hyperthermia). Also, in the Fabius, Primus/Primus IE and Zeus IE deviecs, the usage of activated charcoal filters might
be an alternative. Please check your respective regulations, e.g. employment protection requirements.
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Support

If you have any questions or comments, please do not hesitate to contact your local Drager representative.

Please visit the Drager COVID-19 website https://www.draeger.com/en_corp/Corporate/Coronavirus-COVID-19 for updates
and other useful information.
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Thank you

Draeger Medical Canada, Inc.

2425 Slymark Avenue
Mississauga, ON, L4W 4Y6
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